Journal of Non-Crystalline Solids 164—166 (1993) ix—xxv ix 
North-Holland 


Contents 
Part I 


Section 1. Amorphous germanium and Si-—Ge alloys 


The Mott Lecture. Structural and electronic properties of amorphous SiGe: H alloys 

W. Paul, J.H. Chen, E.Z. Liu, A.E. Wetsel and P. Wickboldt......................00. 1 
Activated transport in improved hydrogenated amorphous germanium (a-Ge:H) - the influence 
of cooling rate, contacts, electric field and a-Si: H barriers 


Spin dependent photoconductivity in hydrogenated amorphous silicon germanium alloys 

C.F.O. Graeff, M.S. Brandt, K. Eberhardt, I. Chambouleyron and M. Stutzmann .......... 15 
Effect of H-content and H-bonding configuration on light and thermal induced metastability in 
amorphous hydrogenated germanium (a-Ge : H) 

Electronic mobility gap structure and the nature of deep defects in amorphous silicon—germanium 
alloys 

Interfacial reactions in the a-Si,_,Ge, : H/Cr/quartz system 

F. Edelman, C. Cytermann, R. Brener, M. Eizenberg, R. Weil and W. Beyer ............. 27 


Section 2. Deposition 


Importance of surface processes in defect formation in a-Si: H 


Towards high deposition rates of a-Si: H: the limiting factors — 

Defect determination kinetics during the growth of a-Si:H 

T. Kamei, G. Ganguly, N. Hata and A. Matsuda... 43 
Stable a-Si: H fabricated from halogenous silane by ECR hydrogen plasma 

M. Azuma, T. Yokoi, I. Shiiya and I. Shimizu... 47 
Threshold intensity for dangling-bond-termination reaction by ultraviolet laser irradiation during 
plasma deposition of a-Si:H films 

Control of a-Si: H deposition by the ion flux in a VHF plasma 


0022-3093 /93 /$06.00 © 1993 — Elsevier Science Publishers B.V. All rights reserved 


Contents 


Influence of higher deposition temperature on a-Si: H material properties, powder formation and 
light-induced degradation, using the VHF (70 MHz) glow discharge technique 


U. Kroll, J. Meier, M. Goetz, A. Howling, J.-L. Dorier, J. Dutta, A. Shah and C. Hollenstein . . 59 
Relationship between film quality and deposition rate for a-Si:H by ECR plasma CVD 

M. Zhang, Y. Nakayama, S. Nonoyama and K. Wakita 63 
Hydrogenated amorphous silicon—nitrogen alloys, a-Si,N:H: a candidate alloy for the wide band 
gap photo-active material in tandem photovoltaic (PV) devices 

M.J. Williams, S.M. Cho, S.S. He and G. Lucovsky ........... 67 
Fabrication of amorphous silicon solar cells at high temperatures using ECR deposition tech- 
niques 

Key parameters for further reduction of gap states in a-Ge:H and its improved stability under 
keV-electron irradiation 

T. Driisedau, B. Miller, A. Scholz and B. Schr6der 75 
Growth of amorphous zinc phosphide films by reactive radio frequency sputtering 

Deposition of a-Si: H with hot-wire-technique 

Deposition of device quality a-Si:H films with the hot-wire technique 

P. Papadopulos, A. Scholz, S. Bauer, B. Schréder and H. Oechsner .................... 87 
Electron-flux induced growth of microcrystalline germanium by ECR plasma 

T. Aoki, Y. Nishikawa, K. Fukasawa, W.Q. Sheng and M. Hirose...................04. 91 
Hydrogenated amorphous silicon films prepared from trisilane by windowless hydrogen discharge 
lamp 


Unusual magnetron sputtered a-Si:H materials obtained at high deposition rates as favourable 
precursors for the preparation of large grain sized crystallized thin silicon films 


Section 3. In-situ characterisation 


In-situ investigation of the growing a-Si: D surface by infrared reflection absorption spectroscopy 

In situ infrared ellipsometry study of the hydrogen incorporation in p-doped amorphous silicon 
and p-i interfaces 

Real time infrared reflectance spectroscopy: A study of hydrogen incorporation and release 
during a-Si:H growth by reactive magnetron sputtering 

M. Katiyar, G.F. Feng, Y.H. Yang, N. Maley and J.R. Abelson .................00000- 111 
Optical detection and dynamics of surface transient processes in plasma CVD of hydrogenated 


amorphous silicon 
A. Takano, N. Naito, M. Kawasaki and H. Koinuma 115 


In situ UV-visible and infrared ellipsometry study of the influence of silane dilution on the 
growth of hydrogenated amorphous silicon 
H. Shirai, B. Drévillon, N. Layadi and P. Roca i Cabarrocas ..............020eeeeeeee 119 
In situ characterization of chemical annealing of a-Si:H by photoelectron spectroscopy 


— 


Contents 


Influence of powder formation in a silane discharge on a-Si:H film growth monitored by in situ 


ellipsometry 


Section 4. Structure 


The effects of Ar and He dilution of silane plasmas on the microstructure of a-Si: H detected by 
small-angle X-ray scattering 

S.J. Jones, Y. Chen, D.L. Williamson, U. Kroll and P. Roca i Cabarrocas................ 
Microstructure of P—Se glasses and low frequency Raman scattering 

Structure of Ag—Ge-S glasses determined by isotopic substitution neutron scattering and reverse 
Monte Carlo simulations 

Effect of deposition temperature on disorder in InP 

S.C. Bayliss, S.H. Baker, J.S. Bates, S.J. Gurman, R. Bradley and E.A. Davis ............. 
Reverse Monte Carlo simulation: the structure of amorphous silicon 

Structural studies of amorphous Cd,,As,, and Cd,,As,, films by anomalous X-ray scattering 

A. Burian, P. Lecante, A. Mosset, J. Galy, JM. Tonnerre and D. Raoux................. 
Small angle X-ray scattering and infrared spectroscopy study of sputtered a-Ge:H 

M. Mulato, I.L. Torriani and I. Chambouleyron 
Local structure and dynamics of amorphous germanium studied by the cumulant expansion of 


EXAFS 
G. Dalba, P. Fornasini, D. Diop, M. Grazioli and F. Rocca 


Section 5. Stability 


Light-induced effects and stability in a-Si:H and related alloys 

Pulsed-ESR study of light-induced metastable defect in a-Si:H 

Temperature dependence of creation and annealing of light-induced metastable defects in a-Si: H 

Do impurities affect the optoelectronic properties of a-Si: H? 

M. Nakata, S. Wagner and T.M. PeterSon . 
Isolating the rate of light-induced annealing of the dangling-bond defects in a-Si:H 

Difference between deposition- and light-induced defects in a-Si:H studied by light-induced 
annealing experiments 

Kinetics of defect creation by pulsed laser illumination in hydrogenated amorphous silicon films 
deposited from pure silane and from silane—helium mixtures 

S. Vignoli, R. Meaudre, M. Meaudre, L. Chanel and P. Roca i Cabarrocas............... 
Light-induced transient changes of the occupied density of defect states of a-Si:H 

W. Graf, M. Wolf, K. Leihkamm, J. Ristein and L. Ley 
Thermally stimulated defect removal in hydrogenated amorphous silicon thin film transistors 

P.N. Morgan, W.I. Milne, S.C. Deane and M.J. Powell 
Thermodynamic equilibrium kinetics of phosphorus and boron doped a-Si: H 

C.E. Nebel, R.A. Street, W.B. Jackson and N.M. Johnson 


127 


131 


135 


139 


143 


147 


151 


155 


159 


163 


169 


175 


179 


183 


187 


xi 

| 

191 

195 

199 

203 


xii 


Contents 


Light-induced states in a-As,Se 3: comparison with a-Si: H 

A new method for detecting the delicate Si: H bond change in a-Si:H 

G.L. Kong, D.L. Zhang, Y.P. Zhao, G.S. Sun, G.Q. Pan and X.B. Liao ................. 
Dispersive model for the creation and annealing processes of light-induced defects in a-Si: H 

The presence of different kinds of dangling bonds and their light-induced creation in a-Si:H 

H. Hikita, K. Takeda, Y. Kimura, H. Yokomichi and K. Morigaki ..................... 
New results of spin-lattice relaxation in a-Si:H by pulsed ESR 

R. Durny, S. Yamasaki, J. Isoya, A. Matsuda and K. Tanaka .....................005.- 
Possibility of hydrogen migration in photoinduced defect creation process of a-Si:H 

Kinetics and steady-states of light-induced defects in a-Si:H prepared by three different tech- 
niques 

Pulsed ruby laser accelerated degradation of amorphous hydrogenated silicon 

O. Klima, O. Stika, H.T. Ha, S.F.A. Hamied, J. Stuchlik and J. Kocéka .................. 
Dynamic phase diagram for a-Si in rapid thermal processes 

In-situ measurements during the growth of a-Si: H on c-Si substrates 

Aging effects in a-Si:H pin solar cells investigated by below gap modulated photocurrent 
spectroscopy 

D. Mencaraglia, Z. Djebbour, J. Sib and S. Assal 
Persistent photoconductivity in a-Si,_,S,:H at low sulfur concentration 

S.L. Wang, J.M. Viner, M. Anani and P.C. 
Thermal quenching in doped LPCVD amorphous silicon hydrogenated by ion implantation 

Effect of the deposition variables on amorphous silicon stability 


Section 6. Hydrogen 


Effect of hydrogen exchange on diffusion and evolution in hydrogenated amorphous silicon 

Hydrogen diffusion mechanism in amorphous silicon from deuterium tracer studies 

H.M. Branz, S. Asher, B.P. Nelson and M. Kemp 
Accelerated hydrogen migration under steady-state and pulsed illumination in a-Si:H 

P.V. Santos, M.S. Brandt, R.A. Street and M. Stutzmann 
Hydrogen migration in a pulsed electric field in a-Si: H 

The effect of post-hydrogenation on the equilibrium and metastable properties of hydrogenated 
amorphous silicon 

Experimental study of disorder and defects in undoped a-Si:H as a function of annealing and 


hydrogen evolution 
K. Zellama, J.H. von Bardeleben, V. Quillet, Y. Bouizem, P. Sladek, M.L. Théye and 


255 


263 


269 


273 


277 


281 


| 
207 
211 | 
215 
219 
223 
227 | 
231 
235 | 
239 
243 
247 
251 
259 

285 


Contents 


Diffusion of lithium and hydrogen in hydrogenated amorphous silicon 

Interstitial hydrogen in silicon: a theoretical study 

Modelling of hydrogen centres in silicon and its oxides by muon implantation 

Monte Carlo simulations of anomalous relaxation in a-Si:H — random walk in spaces of fractal 
dimension 

S. Fujiwara, S. Gomi, K. Morigaki and F. Yonezawa ........... 
Hydrogen diffusion in a-Si: H/a-Si structure under electrical bias 

Optimisation of the hydrogen content in a-Si: H deposited at high rate by dc magnetron sputtering 

N. Beldi, J. Sib, L. Chahed, T. Smail, T. Mohammed-Brahim, Z. Djebbour, J.P. Kleider, 

Microscopic motion of hydrogen in the dilute and clustered phases of hydrogenated amorphous 
silicon 


Section 7. Gap states 


The defect-pool model and charged defects in amorphous silicon 

Defect pool model parameters for amorphous silicon derived from field effect measurements 

Relaxation of the D center in amorphous silicon and how this accounts for the observed energy 
distributions of deep defects within the mobility gap 

Photocarrier drift and recombination in a-Si: H: the vital importance of defect relaxation 

E.A. Schiff, H.M. Branz, D. Han, D.C. Melcher and M. Silver.................0.2 0000 
On the role of hydrogen in metastable defect equilibration in undoped hydrogenated amorphous 
silicon 

M. Vané¢ek, J. Fric, R.S. Crandall and A.H. Mahan 
Transient forward bias currents in a-Si:H p—i—n devices 

Electronic and optical properties of n-type a-Si:H 

K. Gaughan, Z. Lin, J.M. Viner, P.C. Taylor and P.C. Mathur ..................00008. 
Steady-state optical modulation spectroscopy of B,H, doped a-Si:H 

Interpretation of CPM measurements in amorphous semiconductors 

K. Hattori, S. Fukuda, K. Nishimura, H. Okamoto and Y. Hamakawa .................. 
More insights from simulation for the interpretation of the constant photocurrent method 

R. Platz, R. Briigsemann and Bauer . 
Optical absorption of high quality a-Si:H and a-Si,N,_,:H in the low energy region 0.43 eV- 
1.5 eV by PDS 

S. Nonomura, T. Nishiwaki, S. Kusakabe, E. Nishimura, T. Itoh and S. Nitta ............. 
Analysis of the temperature dependence of the CPM-derived optical absorption spectra of 


hydrogenated amorphous silicon films 


301 


305 


309 


313 


317 


323 


327 


331 


335 


339 


343 


347 


351 


355 


359 


xiii 


289 
293 
297 
|| 
|| 
| 
| 
|| 
|| 
| 


xiv 


Contents 


Optically detected ESR studies of a-Si: H 


ESR studies on a-Si: H: evidence for charged defects and safe hole traps 

Photoconductivity spectroscopy (CPM) on a-Ge:H at low temperatures 

A. Scholz, B. Miiller, B. Schréder, H. Oechsner and H. Freistedt...................... 375 
Thickness dependence of spectral photoconductivity in a-Si:H 

P. Fiorini, M. Petracca, S. Korepanov, L. Fornarini, A. Mittiga and G. Grillo ............. 379 


Dual-beam photocurrent spectra in undoped a-Si:H: anomalous band, optical transition energy, 


and correlation energy 
J.Z. Liu, G. Lewen, J.P. Conde and P. Roca i Cabarrocas 383 


Photoinduced metastable defects in amorphous semiconductors: communality between hydro- 


genated amorphous silicon and chalcogenides 
K. Shimakawa, A. Kondo, K. Hayashi, S. Akahori, T. Kato and S.R. Elliott .............. 387 


Pressure induced effects in glassy semiconductors: variations of negative-U center properties and 
related superconductivity 


Light-induced defects in a-Si:H 
O.A. Golikova, M.M. Kazanin and R.G. Ikramov 395 


The dependencies of the two carriers mobility—lifetime products on the position of the Fermi level 
in a-Si:H 

Y. Lubianiker, I. Balberg, S.Z. Weisz and M. Gomez 399 
Influence on the transport properties of the deposition temperature of a-Si:H films deposited 
from mixtures of silane in helium at high deposition rates 


J.P. Kleider, C. Longeaud and P. Roca i Cabarrocas 403 
Cycled xerographic and time-of-flight measurements: theory and experiment 

Study of the density of states in a-Si:H using the Si/electrolyte system 

A. Many, Y. Goldstein, S.Z. Weisz, J. Penalbert, W. Munoz and M. Gomez .............. 411 
Defect density and photoelectrical properties of alternative doped amorphous silicon 

J. Schmal, R. Kirsch, M. Albert, F. Stahr and R. Bindemann......................... 415 
CPM and spectral photoconductivity techniques: a critical analysis of the experimental results 


Determination of the density of states in p doped hydrogenated amorphous silicon by means of 


the modulated photocurrent experiment 
C. Longeaud, J.P. Kleider, D. Mencaraglia, A. Amaral and C.N. Carvalho ............... 423 


Limits of the constant photocurrent method (CPM) for the determination of the deep defect 
density in amorphous hydrogenated silicon (a-Si: H) 


Section 8. Transport 


Equilibrium and non-equilibrium transport in band tails 


Effective temperature for electrons in band tails 
S.D. Baranovskii, B. Cleve, R. Hess and P. Thomas .............. 437 


Transport near the mobility edge, the sign of the Hall effect, photoreduction and oxidation of 


amorphous InO, 


Contents 


Hall effect near the mobility edge 

Hall experiments and interpretation on a-Si:H and a-SiC:H 

In search of a normal Hall effect in amorphous silicon 

Electrons, holes, and the Hall effect in amorphous silicon 

G.J. Morgan, J. Okumu, J.M. Holender, D. Weaire and D. Hobbs ..................... 
Multifractality and anomalous diffusion at the mobility edge in disordered systems 

Stochastic transport model for diffusive properties in amorphous systems 

Conductance fluctuations in doped hydrogenated amorphous silicon 

Random telegraphic noise in a-Si, _,C, : H Schottky barriers 

Response time measurements in microcrystalline silicon 

R. Schwarz, F. Wang, S. Grebner, T. Fischer, S. Koynov, V. Chu, P. Brogueira and J. Conde .. 
Time and frequency domain studies of photoconductivity in amorphous semiconductors 

C. Main, R. Briggemann, D.P. Webb and S. Reynolds 
Role of dangling bond charge in determining y7-products for a-Si:H 

A. Shah, J. Hubin, E. Sauvain, P. Pipoz, N. Beck and N. Wyrsch ...............200 0000+ 
Demonstration of space-charge-limited time of flight as a new tool for characterization of real 
a-Si:H solar cells 

J. Kocka, G. Juska, O. Klima, E. Sipek, G. Nobile, E. Terzini and G. Conte .............. 
Trapping effects in a-Si: H investigated by the SSPG technique 

Carrier mobility and lifetime in a-Si: H determined by the moving grating technique 

The effect of hydrogenation on the electronic properties of amorphous silicon—nickel alloys near 
the metal—insulator transition 

U. Dammer, C.J. Adkins, R. Asal and E.A. 
Electric field relaxation in prolonged-time photocurrent experiments 

M. Nesladek, F. Schauer, P. Brada, G.J. Adriaenssens and L.M. Stals .................. 
Amorphous silicon dispersive transport considerations for analysis of films and solar cells 

C.M. Fortmann, R.M.A. Dawson, M. Gunes and C.R. Wronski .................20000- 
Conductivity and magnetoconductivity of amorphous Cr,Ge,_, near the metal—insulator transi- 
tion 

A. Heinrich, H. Vinzelberg, D. Elefant and C. Gladun 
Dark and photoconductivity of TBP doped N-type a-Si:H 

Study of the temperature and field dependence of electron drift mobility in a-Si, _.C,:H using 
the time-of-flight technique 

P.A. Bayley, A.K. Browne, J.M. Marshall, R.A.C.M.M. van Swaaij and A.R. Hepburn....... 
Transient photoconductivity response with optical bias in a-Si: H 

Field enhanced conductivity in a-Si:H thin film transistors 

A. Nagy, M. Hundhausen, L. Ley, G. Brunst and E. Holzenkampfer ................... 


509 


513 


517 


xv 
445 
449 
453 
457 
461 
465 
469 
473 
477 
481 
485 
489 
493 
497 
501 
505 
521 
| 525 
529 


Contents 


Experimental dark discharge of a-Si, _,C,: H films and its comparison to Monte Carlo simulations 
R.A.C.M.M. van Swaaij, S.J. Elmer, W.P.M. Willems, J. Bezemer, J.M. Marshall and A.R. 

Temperature dependent SCLC in amorphous silicon 


Section 9. Recombination 


Recombination in a-Si:H films and pin-structures studied by electrically detected magnetic 
resonance (EDMR) 

Spin-dependent photoconductivity as a function of wavelength: a test for the constant photocur- 
rent method in a-Si:H 

Transport and recombination in a-Si: H p—i—n diodes under forward bias conditions 

R. Carius, F. Becker, R. Briiggemann, F. Finger, C. Beneking and H. Wagner ............ 
Influence of defects and temperature on the lifetime distribution of carriers in a-Si:H 

M. Schubert, R. Stachowitz, R. Saleh and W. Fuhs 
Discontinuous change of photoluminescence lifetime with temperature in hydrogenated amor- 
phous silicon 

Non-equilibrium carriers in a-Si:H excited by defect absorption 

Reconsideration of electron—lattice interaction in amorphous semiconductors 

Temperature dependence of photoluminescence spectra and model of self-trapping of holes in 
a-Si:H 

K. Morigaki, M. Yamaguchi and I. Hirabayashi ............ 
Optical detection of photoconductivity in hydrogenated amorphous silicon, a-Si: H, in the sub-pi- 


cosecond time domain 
H. Kurz, A. Esser, H. Heesel, G. Lucovsky, C. Wang and G. Parsons ................... 


Subnanosecond bimolecular non-radiative recombination in a-Si: H 

G. JuSka, J. Koéka, M. Viliinas and K. Arlauskas 
Frequency-resolved spectroscopy and its application to lifetime studies in a-Si:H 

R. Stachowitz, M. Schubert and W. Fults... 
Quantum efficiency of geminate recombination under dispersive transport conditions 

Electric field quenching of continuous wave photoluminescence in hydrogenated amorphous 
silicon 

S. Yi, C. Palsule, S. Gangopadhyay, U. Schmidt and B. Schroder ....................2.. 
The effect of photodegradation on electroluminescence in a-Si:H devices 

Effect of light-induced degradation on photoconductive gain in a-Si: H n—i—p devices 

R. Vanderhaghen, R. Amokrane, D. Han and M. Silver 
Time-resolved transients of IR-stimulated luminescence and conductivity in a-Si: H 

H.-P. Vollmar, P. Botzler, J.-U. Sachse and R. Bindemann 
Photoconductivity in compensated a-Si:H and the effect of bias light on the drift mobility 

P. Tzanetakis, H. Fritzsche, M.Q. Tran, M. Androulidaki and E. Rynes ................. 


533 


537 


541 


547 


551 


555 


559 


563 


567 


571 


575 


Xvi 
579 
583 
587 
591 
595 
599 
603 
607 


Contents 


A NAN-like model for the growth and steady state magnitude of photoluminescence and carrier 
population in amorphous semiconductors at low temperatures 


The shape of the PL band in a-Si:H and its alloys of carbon and nitrogen 
T.M. Searle, A. Dimba, T.-H. Wang, M. Sendova-Vassileva and F. Alvarez............... 615 


Temperature dependence of radiative and non-radiative lifetimes in hydrogenated amorphous 
silicon 

Trapping and recombination processes in amorphous semiconductors studied by the optical bias 
dependence of the modulated photoconductivity 


Electron and hole ut products in a-Si:H and the standard dangling bond model 


On the nature of photo-induced defects and recombination mechanisms in light-soaked a-Si:H 
films 


Photoluminescence and photothermal deflection spectroscopy in potassium doped a-Si: H 

R. Galloni, R. Rizzoli, C. Summonte, F. Zignani, Y. Xiao and J.I. Pankove .............. 635 
Visible photoluminescence of nanometer-size Ge crystallites in SiO, glassy matrices 

Part II 


Section 10. Diodes 
P.G. LeComber Memorial Lecture. Physics of a-Si: H p—i—n devices 


Physics of a-Si: H switching diodes 

C. van Berkel, M.J. Powell and S.C. Deane ............... 653 
Light and current degradation of a-Si:H pin, nin and pip diodes detected with CPM 

H.-C. Ostendorf, W. Kusian, W. Krithler and R. Schwarz 659 
Some aspects of the role of holes in the transient response of a-Si: H pin-diodes 

R. Briiggemann, C. Main and G.H. Bauer 663 
Investigation of the interface properties of hydrogenated amorphous silicon p-i junctions 

M. Trijssenaar, M. Zeman and J.W. Metselaar 667 
Tailoring defects on amorphous silicon pin devices 


Spectrally resolved electroluminescence and photoluminescence in a-Si:H pin-diodes compared 
with optical multilayer calculations 


F. Becker, R. Carius, T. Eickhoff, J.-T. Zettler, C. Beneking and H. Wagner.............. 675 
Section 11. Solar cells 


a-Si technologies for high efficiency solar cells 
S. Tsuda, T. Takahama, Y. Hishikawa, H. Tarui, H. Nishiwaki, K. Wakisaka and S. Nakano... 679 


XVii 


= 


xviii 


Contents 


Manufacturing of large area single junction a-Si: H solar modules with 10.7% efficiency 


J. Bauer, H. Calwer, P. Marklstorfer, P. Milla, F.W. Schulze and K.-D. Ufert ............. 685 
High efficiency a-Si: H alloy cell deposited at high deposition rate 

Spin-dependent transport in amorphous silicon nin-structures 

693 
Degradation of a-Si: H p-i-n solar cells studied by electrically detected magnetic resonance 

Defect distribution in a-Si:H pin solar cells before and after degradation 

Transient response of the photocurrent in a-Si:H layers and solar cells 


Stability of amorphous silicon materials incorporated in solar cells and intrinsic layer profiling for 
enhanced stabilized performance 


R.E.I. Schropp, A. Sluiter, M.B. von der Linden and J. Daey Ouwens .................. 709 
Uniform-field model of a-Si:H pin solar cells 


The dependence of a-Si:H/c-Si solar cell generator and spectral response characteristics on 


heterojunction band discontinuities 
H. Eschrich, J. Bruns, L. Elstner and C. Swiatkowski eee 717 


Section 12. Thin-film transistors 


Amorphous silicon thin-film transistors 

Integrated conventional and laser re-crystallised amorphous silicon thin film transistors for large 
area imaging and display applications 

Fabrication and performance of thin film transistors, TFTs, incorporating doped ywc-Si source and 
drain contacts, and boron-compensated wc-Si channel layers 

S.S. He, M.J. Williams, D.J. Stephens and G. Lucovsky 731 
Application of photo induced discharge technique for the investigation of a-Si:H thin-film 


transistor instability 


Density of states in thin film transistors from the modulated photocurrent technique: application 
to the study of metastabilities 


J.P. Kleider, C. Longeaud, D. Mencaraglia, A. Rolland, P. Vitrou and J. Richard .......... 739 
Hydrogenated amorphous silicon thin film transistor fabricated by n + anodization 

Voltage dependence of off current in a-Si:H TFT under backlight illumination 

J.K. Yoon, Y.H. Jang, B.K. Kim, H.S. Choi, B.C. Ahn and C. Lee ...................4.. 747 
Activated hydrogen effects on the electrical stability of a-Si: H thin-film transistors 

Simulations on back gate effects of a-Si TFT off-current under illumination 

S. Nishida, K. Takechi, N. Hirano and H. Uchida 755 
Fabrication of high performance APCVD a-Si TFT using ion doping 

B.C. Ahn, J.H. Kim, D.G. Kim, B.Y. Moon, K.H. Lee, S.S. Yoo, M.K. Han and J. Jang ...... 759 


Annealing effects of low pressure mercury and excimer laser on degraded a-Si: H TFTs 
S.K. Lee, C.H. Oh, Y.S. Kim, J.S. Park, Y.I. Choi, J. Jang and M.K. Han ................ 763 


= 


Contents 


Capacitance studies of the a-Si TFT input stage 
A.R. Long, M. Chahdi, D.G. Rodley, S. Nonomura and P.G. Le Comber ................ 


Section 13. Sensors 


a-Si:H linear and 2-D image sensors 

Doped amorphous selenium based photoreceptors for electroradiography: determination of X-ray 
sensitivity 

V. Aiyah, S.O. Kasap, B. Polischuk and A. Baille 
Measurement and simulation of the dynamic performance of a-Si: H image sensors 

Optimization criteria for a-Si: H nipin color sensors 

Two dimensional image sensors based on amorphous silicon alloy p—i—n diodes 

G. De Cesare, P. Di Rosa, S. La Monica, R. Salotti, L. Schirone, G. Saggio and E. Verona .. . 
Hydrogenated amorphous silicon based light-addressable potentiometric sensor (LAPS) for hydro- 


gen detection 
A. Pecora, G. Fortunato, R. Carluccio and S. Sacco ........ 


Material properties, project design rules and performances of single and dual-axis a-Si:H large 
area position sensitive detectors 
E. Fortunato, M. Vieira, G. Lavareda, L. Ferreira and R. Martins ..................... 


a-Si: H based particle detectors with low depletion voltage 
C. Morosanu, C. Cesile, S. Korepanov, P. Fiorini, C. Bacci, F. Meddi, F. Evangelisti and 


Design, realization and characterization of mesa insulated a-Si bulk barrier phototransistor 
G. Masini, D. Caputo, G. De Cesare, A. Dobosz and F. Palma ....................... 


Section 14. Diverse devices 


Visible thin film light emitting diode using a-SiN : H/a-SiC: H heterojunctions 

D. Kruangam, W. Boonkosum and S. Panyakeow ............. 
a-SiC:H thin film visible light-emitting diodes with highly conductive wide band gap a-SiC:H as 
the carrier injection layers 

S.P. Lau, J.M. Marshall, T.E. Dyer, A.R. Hepburn and J.F. Davies .................... 
Use of a-Si: H memory devices for non-volatile weight storage in artificial neural networks 

A.J. Holmes, R.A.G. Gibson, J. Hajto, A.F. Murray, A.LE. Owen, M.J. Rose and A.J. Snell ... 


DC and ac measurements on metal / a-Si: H/ metal thin film devices 
J. Hajto, A.J. Snell, J. Hu, A. Holmes, A.E. Owen, M.J. Rose and R.A.G. Gibson .......... 


Section 15. Interfaces and multilayers 


In situ investigation of amorphous silicon-silicon dioxide interfaces by infrared ellipsometry 

R. Ossikovski, H. Shirai and B. Drévillon ... 
Electronic and structural properties of the a-Si: H/a-SiN, : H interface 

Electronic states of a-Si: H upon Cs adsorption and deep defect creation 

F. Patriarca, M. Sebastiani, S.L. Wang, I. Chambouleyron and F. Evangelisti ............. 
Carrier transport in a-Si: H/a-Si:N and a-Si: H/ a-Si: C multilayers 

J.-B. Chévrier, R. Vanderhaghen, C. Swiatkowski, H.-C. Neitzert and M. Kunst ........... 


793 


797 


801 


805 


809 


xix 

777 
781 
785 
789 
= 
813 
817 
825 
| 829 
833 
837 


Contents 


Structural and optical properties of a-Si: H/a-Ge:H multilayers 


H. Deki, S. Miyazaki, M. Ohmura and M. Hirose 841 
A position detector based on the lateral photoeffect in a-Si: H/ metal (Ti, Mo) multilayers 

Interface state density of SiN, :H/c-Si MIS structure 

Radiative transition with visible light in crystallized a-Ge : H/ a-SiN, :H multiquantum-well struc- 
tures 

K.J. Chen, J.G. Jiang, X.F. Huang, Z.F. Li, X.X. Qu, J.F. Du and D. Feng ............... 853 
Amorphous silicide formation in the Cr/amorphous silicon system 

Y. Masaki, S. Nonomura, R.A.G. Gibson, T. Sakimoto, T. Kurokawa and H. Kawai ........ 857 
On the determination of the interface density of states in a-Si: H/a-Si,_,C,:H multilayers 

J. Bertomeu, J. Puigdollers, JM. Asensi and J. Andreu 861 
Optically-induced stepwise absorption in Se/Se,;Te,, multilayers 

Amorphous silicon on TiO,: charge transfer and interface structure 

Charge transport along and across a-Si: H/a-SiC:H multilayers 

K. Arlauskas, G. JuSka, R. Schwartz and T. Fischer ees 873 
Section 16. Optical properties 
New applications of the equation-of-motion method: optical properties 

D. Weaire, D. Hobbs, G.J. Morgan, J.M. Holender and F. Wooten .................... 877 
Structure and optical properties of a-Si,_,N,:H alloys 

Femtosecond photomodulation spectroscopy of a-Si:H using an optical parametric oscillator 

Optical properties of amorphous gallium arsenide films 

Study of band-edge parameters in a-Si: H alloys by polarized electroabsorption effects 

Y. Tsutsumi, H. Yamamoto, K. Hattori, H. Okamoto and Y. Hamakawa ................ 893 
Optical contrast formation in a-Si,_,C,:H films by ion implantation 

T. Tsvetkova, N. Tzenov, M. Tzolov, D. Dimova-Malinovska, G. Adriaenssens, H. Pattyn and 

Linear and nonlinear optical properties of chalcogenide glasses 

Influence of surface defects on CPM spectra 

Gap state defects in hydrogenated amorphous silicon—carbon alloys studied by photothermal 
deflection spectroscopy 

Studies on optical absorption coefficients a@ of a-Si:H by photoluminescence absorption spec- 
troscopy 

S. Nitta, E. Nishimura, T. Minamide, T. Uchida and S. Nonomura..................... 913 
Section 17. Phonons 
Phonon localization and transport in disordered systems 

917 


14 


Contents 


Nonequilibrium phonon dynamics in amorphous silicon 


A.J. Scholten, A.V. Akimov, P.A.W.E. Verleg, J.I. Dijkhuis and R.S. Meltzer ............. 923 
Light scattering by acoustic phonons in unhydrogenated and hydrogenated amorphous silicon 
E. Bustarret, C. Thomsen, M. Stutzmann, A. Asano and C. Summonte.................. 927 


Section 18. Porons silicon 


Electronic and structural properties of porous silicon 
M. Stutzmann, M.S. Brandt, E. Bustarret, H.D. Fuchs, M. Rosenbauer, A. H6pner and 


Preparation and properties of anodized amorphous silicon 

E. Bustarret, J. Cali, Y. Cros, M. Brunel, I. Mihalcescu and M. Ligeon.................. 937 
New interpretation for visible photoluminescence in porous silicon 

Visible light emission at room temperature from PECVD a-Si:H:O 


A visible light-emitting diode using a PN junction of porous silicon and microcrystalline silicon 
carbide 


H. Mimura, T. Futagi, T. Matsumoto and Y. Kanemitsu 949 
Ultrafast electronic relaxation processes in porous silicon 

T. Matsumoto, O.B. Wright, T. Futagi, H. Mimura and Y. Kanemitsu .................. 953 
Nature of electron spin resonance centers in porous silicon 

H. Yokomichi, H. Takakura, M. Kondo and K. 957 
Transport properties of selfsupporting porous silicon 

O. Klima, P. Hlinomaz, A. Hospodkova, J. Oswald and J. Kocéka ................00000% 961 
Light induced metastable effects on the electrical conductance in porous silicon 

Electronic structure of a fractal model of porous silicon 


Section 19. Micro- and macrocrystalline Si 


An application of the statistical shift model to the inverted Meyer—Neldel, M-N, relationship in 
heavily-doped microcrystalline Si, wc-Si 


A detailed photoluminescence study of crystallized a-Si: H multiquantum-well structures 
K.J. Chen, X.F. Huang, J. Xu, S. Yamasaki, K. Tanaka, H. Kawanami, H. Oheda and 


Annealing studies on the microcrystalline silicon system 

P. Hapke, F. Finger, R. Carius, H. Wagner, K. Prasad and R. Fliickiger ................. 981 
Surface controlled plasma deposition and etching of silicon near the chemical equilibrium 

Plasma deposition of microcrystalline silicon: the selective etching model 

I. Solomon, B. Drévillon, H. Shirai and N. 989 
The role of hydrogen radicals for nucleation and growth of nanocrystalline silicon 


Electrical properties of microcrystalline silicon prepared by reactive magnetron sputtering from 


crystalline silicon targets 


Contents 


Polysilicon produced by excimer (ArF) laser crystallisation and low-temperature (600°C) furnace 
crystallisation of hydrogenated amorphous silicon (a-Si: H) 


T.E. Dyer, J.M. Marshall, W. Pickin, A.R. Hepburn and J.F. Davies ................... 1001 
Effect of grain boundary states on CPM spectra of hydrogenated nanocrystalline silicon 


Section 20. Silicon alloys 


Atomic and electronic structure of a-Si,_,C, :H alloys 


Electronic density of states in a-SiC: H films 

F. Demichelis, G. Crovini, F. Giorgis, C.F. Pirri, E. Tresso, G. Amato, H. Herremans, 

Electronic structure and band-gap study of Si, _,C, 

Si K-, Si L- and C K-emission bands and electronic structure of amorphous Si, _ ,C, : H alloys 

G. Wiech, H. Langer, U. Lepa and A. Simtinek 1023 
Photoluminescence studies on silicon carbon alloys 

C. Schmidt de Magalhaes, C. Bittencourt, L.R. Tessler and F. Alvarez.................. 1027 
Amorphous hydrogenated silicon carbon from VHF deposition 

Relations among structural and optoelectronic properties in a-SiC:H films with high C content 
and high photoconductivity 

G. Leo, G. Galluzzi, G. Guattari, R. Vincenzoni, F. Demichelis, G. Crovini, C.F. Pirri and 

Characterization of optoelectronic properties of a-Si,_,C, :H films 

Preparation of a-Si,C,_,:H films by a separately-excited plasma CVD method 

A. Tabata, Y. Kuno, Y. Suzuoki and T. Mizutani ........... 1043 
Drift mobility measurements in a-Si,_,.C,:H 

Photo-oxidation of a-Si: C:H films 

Defects in amorphous hydrogenated silicon nitride films 

Metastable centers and photoconduction in a-SiN, :H 

Photoinduced ESR in amorphous silicon alloyed with various amounts of nitrogen 

M. Kumeda, A. Sugimoto, J. Zhang, Y. Ozawa and T. Shimizu ..................0000. 1065 


Bridging nitrogen dangling bond centers and electron trapping in amorphous NH,-nitrided and 
reoxidized nitrided oxide films 
Local order and H-bonding in N-rich amorphous silicon nitride 
C. Sénémaud, A. Gheorghiu, L. Amoura, R. Etemadi, H. Shirai, C. Godet, M. Fang and 
Analysis of local structure in amorphous SiN,.:H alloy films in terms of X-ray emission spec- 


troscopy 


ii 


Contents 


Amorphous silicon oxide with microcrystalline Si phase 


P. Sichanugrist, T. Yoshida, Y. Ichikawa and H. Sakai 1081 
Structure of high-photosensitivity silicon-oxygen alloy films 

Properties of sputtered a-SiO, :H alloys with a visible luminescence 

M. Zacharias, H. Freistedt, F. Stolze, T.P. Driisedau, M. Rosenbauer and M. Stutzmann .... 1089 
Time-of-flight and constant-photocurrent measurements in a-Si:S:H alloys 

A. Eliat, J. Jansen, S. Usala and G.J. Adriaenssens 1093 
Density of states in a-Si, _,,Ni,:H alloys determined by X-ray and optical spectroscopies 

A. Gheorghiu, C. Sénémaud, R. Asal and E.A. Davis ......... 1097 


Section 21. Carbon 


Tetrahedral amorphous carbon properties and applications 
D.R. McKenzie, Y. Yin, N.A. Marks, C.A. Davis, E. Kravtchinskaia, B.A. Pailthorpe and 


Atomic structure of tetrahedral amorphous carbon 

Influence of carbon ion energy on properties of highly tetrahedral diamond-like carbon 

V.S. Veerasamy, G.A.J. Amaratunga, W.I. Milne, J. Robertson and P.J. Fallon............ 1111 
Deposition mechanism of a-C and a-C:H 


Doping of highly tetrahedral amorphous carbon 
G.A.J. Amaratunga, V.S. Veerasamy, C.A. Davis, W.I. Milne, D.R. McKenzie, J. Yuan and 
Electronic structure and defect density of states of hydrogenated amorphous carbon (a-C: H) as 
determined by photoelectron and photoelectron yield spectroscopy 


Influence of substrate bias on the properties of a-C:H films prepared by plasma CVD 

S. Xu, M. Hundhausen, J. Ristein, B. Yan and L. 1127 
Structural studies and electronic properties of diamondlike amorphous carbon 


Calculation of the spectral momentum density for electrons in a topologically disordered model of 
amorphous graphite 


The structure of a-C: H(D) by neutron diffraction and isotopic enrichment 

T.M. Burke, R.J. Newport, W.S. Howells, K. Gilkes and P. Gaskell .................... 1139 
The temperature dependence of the structure of amorphous carbon 

S. Kugler, K. Shimakawa, T. Watanabe, K. Hayashi, I. Laszl6 and R. Bellissent ........... 1143 


The role of m7 and w* Gaussian-like density-of-states bands in the interpretation of the physical 
properties of a-C and a-C:H films 


D. Dasgupta, C. De Martino, F. Demichelis and A. Tagliaferro ....................00. 1147 
Polarization memory of photoluminescence in a-C:H film 


The position of the fundamental absorption edge and activation energies for thermally activated 


conductivity in amorphous carbon layers 


Section 22. Chalcogenides 


Photo-induced atomic processes in vitreous chalcogenides 


XXxiii 


Contents 


Anisotropy of photoinduced light-scattering in glassy As,S, 


V. Lyubin, M. Klebanov, S. Rosenwaks and V. Volterra 1165 
The origin of photo-induced optical anisotropies in chalcogenide glasses 

Mechanism of the semiconductor—superconductor transition in amorphous chalcogenides 

Superconductivity in chalcogenide glasses 

Ion-conducting amorphous semiconductor Ag—As-—S 

Distribution of barrier heights in a-SiO, and a-Se 

Observation of variable-range hopping conduction in a Ge-Sb-S glas alloyed with CoS 

Large changes in the electrical conductivity of tetrahedrally-coordinated chalcogenide glasses 
containing oxygen 

P.C. Taylor, R.E. Shirey, S. Girlani and J. Hautala 1191 
Plasma-enhanced chemical vapour deposition of amorphous Ge ,Se,_, films 

E. Sleeckx, P. Nagels, R. Callaerts and M. Van Roy 1195 
Inverse-photoemission spectra of amorphous chalcogenides 

S. Hosokawa, Y. Hari, K. Nishihara, M. Tamura and M. Taniguchi .................... 1199 
Photoinduced changes by polarisation holographic recording in Sez) Ag,51,, thin films 

M. Mitkova, T. Petkova, P. Markovski and V. 1203 
On the nature of irreversible photo and thermoinduced changes in evaporated a-As,S,_, layers 

Optical bistability and critical slowing down in a-GeS, 

Stable anisotropy in glassy As,S,:In 

T.F. Mazets, E.A. Smorgonskaya and V.K. Tikhomirov 1215 


Nonlinear optical properties of silver-doped As,S, 
T.I. Kosa, R. Rangel-Rojo, E. Hajto, P.J.S. Ewen, A.E. Owen, A.K. Kar and B.S. Wherrett ... 1219 


On the influence of Ag-photodoping on the optical properties of As—S glass films 
E. Marquez, J.B. Ramirez-Malo, J. Fernandez-Pena, P. Villares, R. Jiménez-Garay, 


High performance acousto-optic chalcogenide glass based on Ga,S,—La,S, systems 
I. Abdulhalim, C.N. Pannell, R.S. Deol, D.W. Hewak, G. Wylangowski and D.N. Payne ..... 


Backward-wave phonon echoes from tunneling systems in chalcogenide glasses 
N. Bollé, L. Michiels, A.V. Kolobov and G.J. Adriaenssens 1227 
Mechanism of photosurface deposition 
T. Kawaguchi, S. Maruno and K. Tanaka 1231 
Time-of-flight photocurrents in As,Se, and Se under bias illumination 
Structural changes in amorphous arsenic triselenide below the glass-transition temperature 
H. Naito, H. Amii, M. Okuda and T. Matsushita 1239 
The photostructural changes and reactivity of chalcogenide layers 
M. Frumar, M. Cvrkal, M. Viéek and T. 1243 
Diffractive infrared optical elements in chalcogenide glasses 
P.J.S. Ewen, A. Zekak, C.W. Slinger, G. Dale, D.A. Pain and A.E. Owen................ 1247 


—N 


XXiV 


Contents 


Kinetics and reaction products of the photo-induced solid state chemical reaction between silver 
and amorphous As,3S,, layers 


T. Wagner, M. Vléek, V. Smréka, P.J.S. Ewen and A.E. 1255 
Optical studies of disorder and defects in amorphous Ge, Se,_, films as a function of composition 
M.F. Kotkata, K.M. Kandil and M.L. Théye 1259 


Section 23. Organic semiconductors 


The role of inter-oligomer separation on charge transport in terthiophene-doped polycarbonate 


A.R. Hepburn, D.M. Goldie, J.M. Marshall, JM. Maud and D.M. Haynes ............... 1263 
Photocreated metastable state in organopolysilanes 

M. Kondo, K. Morigaki, K. Takeda, K. Shiraishi and M. Fujiki ..................0200- 1267 
Microscopic nature of hopping charge transport in disordered molecular solids 

Photocarrier generation in o-bonded organic polysilane 

Photoluminescence from silicon polymers with different backbone structures 


| 


